






















Atherosclerotic	 lesions	of	 the	extracranial	arteries,	namely	 the	proximal	portion	of	 the	
internal	 carotid	 artery	 (ICA)	 are	 the	 leading	 cause	 of	 cerebral	 ischemia.	 Thus,	 surgical	
prevention	 of	 ischemic	 stroke	 consists	 in	 carotid	 endarterectomy.	 Considering	






with	 atherosclerotic	 lesions	 of	 carotid	 arteries	 were	 analyzed.	 All	 patients	 underwent	
carotid	endarterectomy	under	general	anaesthesia.	The	control	of	cerebral	blood	flow	was	
made	measuring	oxygen	saturation	with	the	use	of	INVOS	5100	(Somanetics	Corp.,	USA).	
All	 patients	 were	 divided	 into	 3	 groups:	 Group	 I	 included	 102	 patients	 being	 at	 risk	 of	
developing	somatic	diseases,	Group	 II	 included	239	patients	being	at	 risk	of	developing	
neurological	 and	 symptomatic	 conditions,	 and	 Group	 III	 comprised	 74	 patients	 with	





intraoperative	 shunt.	Among	patients	 of	Group	 I	perioperative	 complications	were	not	
observed.	The	level	of	perioperative	ischemic	complications	in	Group	II	was	2.1%	while	in	
Group	 III	 it	was	4.1%.	The	overall	mortality/complication	rate	was	3.9%	 (4.2%	 in	Group	 II	
and	5.4%	in	Group	III).	The	overall	perioperative	mortality	rate	was	1.2%.		
Conclusions.	 General	 anaesthesia	 during	 carotid	 endarterectomy	 with	 intraoperative	











Nowadays	 extracranial	 arterial	 disease	 is	 considered	 as	 risk	 factor	 for	 developing	 acute	
cerebrovascular	 disease	 [2,	 3].	 Atherosclerotic	 lesions	 of	 the	 extracranial	 arteries,	 namely	 the	
carotid	artery	bifurcations	and	proximal	portion	of	the	internal	carotid	artery	(ICA)	are	the	leading	
cause	of	 cerebral	 ischemia	 accounting	 for	 about	 75%	of	 all	 cases	 [1].	Thus,	when	 surgery	of	 the	
extracranial	arteries	is	needed	carotid	endarterectomy	(CEA)	is	used	in	90%	of	cases	and	the	main	
goal	of	arterial	reconstruction	is	surgical	prevention	of	ischemic	stroke	[4].	
According	 to	 the	 results	 of	 NASCET,	 ECST,	 ACST	 the	 performance	 of	 CEA	 significantly	
reduces	 the	 development	 of	 acute	 cerebrovascular	 disease	 (ACD)	 in	 patients	 with	 ICA	 stenosis	
(>70%)	 [3,	 8].	The	 incidence	 of	perioperative	 complications	does	not	 exceed	 6%	 in	patients	with	
symptomatic	ICA	stenosis	and	3%	in	patients	with	asymptomatic	ICA	stenosis	[2].	
However,	 multicentricity	 and	 progression	 of	 atherosclerosis	 should	 also	 be	 taken	 into	
account.	 Almost	 60%	 of	 patients	 develop	 atherosclerotic	 lesions	 of	 other	 vascular	 territories	
(ischemic	heart	disease	(IHD),	lower	extremity	peripheral	arterial	disease,	renal	arterial	lesions)	[3].	
The	polymorbidity	of	atherosclerotic	 lesions	 is	another	problem	as	 there	 is	a	high	probability	of	
developing	uncorrectable	arterial	hypertension,	diabetes	mellitus,	and	metabolic	syndrome	[1].	All	
these	 factors	 indicate	 that	patients	with	 atherosclerotic	 ICA	 stenosis	 are	high-risk	patients	 and	
require	both	complex	preoperative	and	advanced	intraoperative	monitoring.			
Despite	the	considerable	number	of	research	works	dealing	with	the	analysis	of	methods	of	










Slovak	 Institute	 of	 Cardiovascular	 Diseases),	 Košice,	 Slovak	 Republic	 415	 patients	 with	




The	 degree	 of	 ICA	 stenosis	 was	 measured	 using	 duplex	 ultrasonography	 (DUS)	 of	 the	
extracranial	 arteries.	 If	 stenosis	 of	 the	 deviations	 of	 aortic	 arch	 branches	 was	 suspected,	
pathological	 deformation	 of	 the	 ICA	 was	 present	 or	 there	 was	 a	 need	 to	 differentiate	 subtotal	
carotid	artery	stenosis	from	occlusion	angiography	was	used.				
CT	 angiography	 (CTA)	 of	 the	 brain	 was	 performed	 in	 patients	 with	 symptomatic	 ICA	
stenosis	to	detect	ischemic	foci.	
If	 intracranial	 ischemic	focus	was	not	more	than	2x3	cm	 in	size	and	minimal	neurological	
symptoms	and	signs	were	present	(mild	hemiparesis	or	monoparesis,	hemiplegia)	in	patients	with	




arterial	 blood	 pools	 and	 localization	 of	 atherosclerotic	 stenoses	 in	 carotid	 arteries	 in	 the	






patients	 with	 atherosclerotic	 ICA	 stenosis	 is	 not	 neurological	 deficit	 and	 vertebrobasilar	
insufficiency	but	potential	development	of	severe	complications	such	as	myocardial	infarction	(MI),	
acute	cerebrovascular	disease,	and	cerebral	hyperperfusion	syndrome	in	the	postoperative	period.	
Therefore,	 the	 evaluation	of	 the	 stage	of	 IHD,	 functional	 status	of	 intracranial	vessels	and	 their	
reserve	in	the	preoperative	period	is	of	great	importance.		
Preoperative	 anaesthetic	 assessment	 was	 performed	 the	 day	 before	 surgery	 after	 all	














In	 all	patients	CEA	was	performed	under	 general	 anaesthesia.	 Intraoperative	monitoring	












- Group	 II	 included	 patients	 being	 at	 risk	 of	 developing	neurological	 and	 symptomatic	
conditions;	


















Hypertensive	disease	 67	(65.7%)	 174	(72.8%)	 62	(83.8%)	





Previous	MI	 8	(7.8%)	 28	(11.7%)	 12	(16.2%)	
Diabetes	mellitus	 12	(11.8%)	 37	(15.5%)	 11	(14.7%)	
COPD	 9	(8.8%)	 19	(7.9%)	 6	(8.1%)	
Kidney	failure	 -	 4	(1.7%)	 2	(2.7%)	
Obesity	 58	(56.9%)	 143	(59.8%)	 46	(60.8%)	























Group	 I	 included	patients	with	 asymptomatic	 ICA	 stenosis.	 37.2%	 of	patients	 of	Group	 II	
suffered	 from	asymptomatic	 ICA	 stenosis	and	62.8%	of	patients	 suffered	 from	 symptomatic	 ICA	
stenosis.	All	patients	of	Group	III	suffered	from	symptomatic	ICA	stenosis.	Among	somatic	diseases	
hypertensive	disease,	IHD,	diabetes	mellitus	and	obesity	prevailed	in	all	patients.	Group	I	included	





were	 found	 to	 be	 decreased	 by	 25-30%.	 In	 these	 patients,	 CEA	 was	 performed	 using	 an	
intraoperative	shunt.	
The	 need	 for	 intraoperative	 shunting	 sharply	 increased	 in	 Group	 III.	 In	 Group	 I	






Complication	 Group	І	 Group	ІІ	 Group	ІІІ	
ACD	 -	 2.1%	 4.1%	
MI	 -	 0.8%	 1.4%	




































tolerated	 the	compression	of	 the	CCA	well.	 In	 the	 remaining	10%-15%	of	patients	CEA	had	 to	be	





oxygen	 saturation	 allows	 us	 to	 achieve	 good	 perioperative	 results	 (the	 overall	




















endarterectomy:	 a	 survey	 of	 clinicians’	 backgrounds	 and	practices.	 J.	Cardiothorac	 vasc.	
Anesth	 2014;28(4):990-993.	 Available	 from:	
https://www.nlm.nih.gov/medlineplus/aftersurgery.html	 PubMed	 PMID:	 24594111.	 doi:	
10.1053/j.jvca.2013.11.007.		
5. Liu	 J,	 Martinez-Wilson	 H,	 Neuman	 MD,	 Elkassabany	 N,	 Ochroch	 EA.	 Outcome	 of	 carotid	
endarterectomy	 after	 regional	 anaesthesia	 versus	 general	 anaesthesia	 -	 a	 retrospective	
study	 using	 two	 independent	 databases.	 Transl.	 Perioper.	 Pain	 Med	 2014;1(2):14-21.	
Available	from:	http://europepmc.org/abstract/MED/26023678	PubMed	PMID:	26023678.		
6. Spetzler	RF,	Hebb	MO,	Heiserman	JE.	Perioperative	ischemic	complications	of	the	brain	after	
carotid	 endarterectomy.	 Neurosurgery	 2010;67(2):286-294.	 Available	 from:	
https://www.nlm.nih.gov/medlineplus/aftersurgery.html	 PubMed	 PMID:	 20644413.	 doi:	
10.1227/01.NEU.0000371970.61255.39.		
7. Tambakis	CL,	Papadopoulos	G,	Sergentanis	TN,	Lagos	N,	Arnaoutoglou	E,	Labropoulos	N,	et	
al.	 Cerebral	 oximetry	 and	 stump	 pressure	 as	 indicators	 for	 shunting	 during	 carotid	
endarterectomy:	 comparative	 evaluation.	 Vascular	 2011	 Jul;19(4):187-194.	 Available	 from:	
http://toxnet.nlm.nih.gov/cgi-bin/sis/search2/r?dbs+hsdb:@term+@rn+7782-44-7	 PubMed	
PMID:	21764845.	doi:	10.1258/vasc.2010.oa0277.		
8. Torma	N,	Frankovičová	M,	Kubíková	M,	Tomečko	M,	Arendarčik	F,	Samek	P,	et	al.	Liečba	stenóz	
karotíd	z	pohľadu	cirurga.	Neurológia	pre	prax	2006;2:23-24.	
	 	
